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Abstract; Mixed plumes contained chlorinated solvents and petroleum hydrocarbons which mainly refers to BTEX (' benzene, toluene,
ethylbenzene and xylenes) in groundwater can be remediated by sequential units combined an iron permeable reactive barrier ( Fe’-
PRB) with an anoxic wall. In design of the Fe’-PRB it should be taken into account the necessity of altering the width of the iron cell
in the presence of BTEX. Three column experiments were conducted to evaluate the effects of benzene, toluene on the long-term
performance of reductive dechlorination of trichloroethylene (TCE) by granular iron. The results showed that the kinetics of TCE ( at
the initial concentration of 2 mg + L ™' more or less) reduction was accorded with pseudo first-order even in the presence of benzene or
toluene (at about 1-2 mg + L.™" | respectively). The existence of benzene and toluene inhibited the removal of TCE by 15.1% and
18.5% , respectively; however, the presence of benzene slightly increased cis-1,2-DCE reduction rate by 4. 5% , and the presence of
toluene increased cis-1,2-DCE reduction rate by 42. 8% . The inhibition of benzene and toluene other than mineral precipitates was not
one of the decisive factors in the long-term performance of an Fe’-PRB; in addition, the kinds of chlorinated daughter products of TCE
in the presence/absence of benzene or toluene were identical and cis-1,2-dichloroethylene ( cis-1,2-DCE ), the major intermediate,
firstly broke through from all the 3 columns at concentrations about 2-75 wg - L™, indicating that designing the width of an Fe’-PRB
should be based on the hydraulic residence time of cis-1,2-DCE. In conclusion, if only considering the TCE remedial goals and
disregarding the effects of cis-1,2-DCE on BTEX biodegradation downgradient the Fe’-PRB, the results suggested that it should be not
necessary to increase the width of the iron cell for constructing sequential permeable reactive barriers ( SPRBs) to rescue TCE- and
BTEX-contaminated aquifers.
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reactive barrier (SPRB)
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Table 1  Components of the groundwater /mg + L ™!

K* Na* Ca* Mg * Fe3*

Cl- NO; 803~ HCO; pH ¥

1.92 18. 01 73.96 33.30 0.21

47.29 ND 69.78 283.6 7.78
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Table 2 Chemical composition of the granular iron/%

Fe C Si Zn Mn Cu Cr Ni

91.92 3.41 2.78 0.013 1.18 0.043 0.032 0.026
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Table 3 Operation parameters of the columns
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TCE * o
TC 1195 212 34.2 0.51 1 800 — —
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Table 4  Observed first-order TCE removal rate constants in the present of benzene or toluene
4S5 WH 10PV 20PV 34PV 45PV 60PV 80PV 100PV 120PV 150PV 200PV 250PV
e ky./h™"  0.8341 0.8083 0.7637 0.6958 0.6263 0.5349 0.6560 0.8116 0.8772 0.5923 0.4085
R? 0.9798 0.9787 0.9933 0.9960 0.9928 0.9973 0.9859 0.9776 0.9927 0.9979 0.9869
B kyo/h™"  0.7408 0.7065 0.6108 0.5809 0.4551 0.4920 0.5757 0.7940 0.8579 0.5903 0.4418
R? 0.9859 0.9953 0.9968 0.9912 0.9962 0.9859 0.9723 0.9905 0.9972 0.9921 0.9932
o kyo/h™'  0.7263  0.6779 0.6001 0.5315 0.3748 0.4662 0.4786 0.7089 0.6581 0.5363 0.4535
R? 0.9896 0.9893 0.9857 0.9793 0.9822 0.9822 0.9883 0.9825 0.9837 0.9901 0.9676
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Fig.2

Kinetic effects of benzene or toluene on removal of TCE
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Table 5 Observed first-order cis-1,2-DCE removal rate

constants in the present of benzene or toluene

= 10PV 20PV 34PV 45PV  60PV
o Ko/ -1 0.0554 0.0378 0.0559 0.0529 0.0559
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/b ' 0.0579 0.0396 0.0427 0.0568 0.0567
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R 0.9352 0.9626 0.9891 0.9850 0.9748
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Table 6 Influent and effluent concentrations of inorganic ions at 200 PV/ mg - L'

i 5 Ca®* Mg* Fe’t Fe?* cl- NO; S0:- HCO; co3~ pH ?

Kk 65.76 32.46 0.23 ND 51.97 ND 78.76 254.5 ND 7.67

TC 7K 9.04 32.93 0.22 ND 50. 88 ND 30. 18 110. 1 ND 8.58

TB 7K 13.83 32.57 0.21 ND 49. 69 ND 26. 88 131.0 ND 8. 63

TT ¥ K 12. 62 30. 81 0.22 ND 51.79 ND 28. 62 113. 1 ND 8.57
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